INTRODUCTION {#sec1-1}
============

Renal colic is a major cause of morbidity worldwide. The incidence and prevalence of stone disease vary among other factors, with the geographical area; the lifetime risk of developing renal colic is higher in western countries, such as the United States (13-15%) but is even higher in warmer climates such as Saudi Arabia (20.1%).\[[@ref1]\] The peak age for developing a stone episode is between 40 and 60 in men, who are almost twice as likely to be affected than women,\[[@ref2]\] although this difference is becoming less as a result of lifestyle factors and obesity.\[[@ref3]\]

Renal colic is the most common presentation of flank pain to the emergency department;\[[@ref4]\] a survey in the United States estimated the annual burden of emergency department visits with a primary diagnosis of renal colic to be more than 1,100,000.\[[@ref5]\] Initial evaluation requires blood and urine tests in addition to diagnostic imaging. An elevated white cell count (WCC) is a common finding, usually prompting antibiotics to be commenced when features of underlying infection or positive culture results are absent. To date, there are no published studies or guideline recommendations regarding the significance of an elevated WCC in renal colic or the role for antibiotics. Our aim was to determine the use of antibiotics in patients with renal colic and an elevated WCC in the absence of other features of infection.

MATERIALS AND METHODS {#sec1-2}
=====================

A retrospective audit was made of 92 patients presenting with acute renal colic to the emergency department of a district general hospital between April and October 2011. There were no local guidelines for the use of antibiotics in this setting during the study period. The only inclusion criteria were those with a solitary ureteric stone confirmed on non-contrast computed tomography. Those with multiple ureteric or renal stones were excluded to introduce a standard for comparing results. The information collected for each patient included the WCC and neutrophil count, C-reactive protein (CRP), urinalysis and urine culture results, clinical observations and presenting features of the patient, the size and position of the stone on imaging and whether antibiotics had been commenced on admission. A literature search using Medline and the Cochrane database was undertaken.

RESULTS {#sec1-3}
=======

The results of the study are shown in [Table 1](#T1){ref-type="table"}. There were 42 patients excluded from the study due to incomplete data and/or did not meet the criteria for having a solitary ureteric stone. Of the remaining 50 patients included in the study, 28 were male and 22 female. The mean age was 42.6 years (23-58). A solitary ureteric stone was confirmed on imaging in all patients with a mean size of 6.2 mm (1.4-7.3). The stone was on the left in 26 cases. One patient with urinalysis positive for nitrites was pyrexial at 38.5° on admission. The remaining 49 patients had no other clinical features to indicate infection. Urinalysis showed hematuria only in 42 patients (group one) and in addition, nitrites and/or leucocytes in eight patients (group two). Urine specimens were sent for microbiological culture regardless of the result before antibiotics were commenced and showed no microbial growth for all in group one and in group two there were five coliform, two streptococcal and one candida infections confirmed. In group one, there were 34 patients (80.9%) with an elevated median WCC of 11.5 × 10^9^/L (4-22.1). The median neutrophil count was elevated at 8.75 × 10^9^/L (2.3-18.6) and CRP 15.9 (1-192). In group two, four patients (50%) had an elevated median WCC of 10.5 × 10^9^/L (7.7-16.5). The median neutrophil count and CRP were also elevated at 8.4 × 10^9^/L (4.9-15.2) and 40.7 (3-86), respectively. There was no significant difference between the two groups in terms of the WCC, neutrophil, and CRP counts (*P* \> 0.05).

###### 

Summary of results. Patients were divided into two broad groups based on the results of the urinalysis
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All 34 patients (80.9%) in group one with an elevated WCC were commenced on antibiotics by the admitting clinician. In group two, antibiotics were commenced in all eight patients (100%) based on the urine urinalysis and/or hematological results.

An online literature search using the terms "WCC," "leucocytosis," "renal colic," "kidney stones," "antibiotics" failed to identify any articles for reference.

DISCUSSION {#sec1-4}
==========

In recent years there has been an increase in the prevalence and incidence of kidney stones, which commonly presents to the emergency department as renal colic.\[[@ref6]\] Several factors have been implicated including widespread application of more accurate and sensitive imaging modalities for diagnosis, changes in dietary practice through increased consumption of animal protein and sodium, and global warming causing climate change.\[[@ref7]\] The condition is usually self-limiting with a stone less than 5 mm passing spontaneously over several weeks in 90% of cases.\[[@ref8]\]

A common finding on admission is an elevated WCC, which under normal circumstances and considering other factors would indicate the presence of infection. It would appear that in a large number of patients, antibiotics are unjustifiably being used based solely on this result regardless of the clinical status of the patient or available culture results.

The WCC was elevated in 80.9% of patients in this study, despite there being no other features to suggest infection, which resulted in the use of antibiotics. The highest recorded count in this group was 22.1 × 10^9^/L. An associated elevated mean neutrophil (8.75 vs. 8.4 × 10^9^/L) and CRP (15.9 vs. 40.7 mg/L) counts were also observed in both groups regardless of whether infection was present. The cause for this remains unknown and it is unclear why the observed results are not found universally in all patients with renal colic. One reason speculated for the elevated WCC is the production of colony stimulating factor resulting from inflammation caused by the stone rather than infection.\[[@ref9]\] This would not only explain the rise in CRP but also the neutrophilia as these cells are regarded as first responders to a site of inflammation not necessarily caused by bacteria. Furthermore, there also may be demargination of white blood cells resulting from pain and stress associated with renal colic to cause the observed effect.\[[@ref10][@ref11]\] However, it is important to identify coexisting conditions that may account for the raised WCC, such as the use of steroids, underlying malignancy or hematological disease.

There is clearly a low threshold for commencing antibiotics in renal colic as demonstrated in this study. This may be to eliminate the fear of leaving an infected obstructed system untreated where pyonephrosis and potentially fatal urosepsis can develop. Over three-quarters of the patients with negative urine culture results were started on antibiotics simply for having an elevated WCC. Whilst it seems plausible to commence antibiotics only when there are nitrites and/or leucocytes in urine or other clinical features of infection are present, in the majority this seems unjustified when there are cost implications and growing concerns with antibiotic resistance. Caution, however, must be taken in those who are more susceptible to infections, including elderly, immunosuppressed or diabetic patients. Clinical judgment must prevail as to when to use antibiotics.

Interestingly, the serum WCC has been identified as the most significant predictor for spontaneous stone passage over stone size and side affected in patients with a stone size \<10 mm.\[[@ref9]\] This is in addition to several other factors that have been described previously including ureteral jet during bladder duplex Doppler ultrasound, the degree of pain, hydronephrosis or perinephric fat stranding, and the presence of perinephric fluid collections.\[[@ref12]\] It would appear there is a proportional relationship between the WCC and the degree of inflammation with a higher count promoting more favorable conditions for stone passage.

The authors acknowledge several limitations with this study. Firstly, the population used was small, but it does provide a snapshot of the practice occurring at a particular unit which may reflect a wider pattern. Future prospective studies with larger databases evaluating WCC significance in renal colic pathophysiology is required to confirm the results. An assumption that was made for each patient was the obstruction caused by the stone was incomplete and the urine analyzed for infection was derived from both kidneys. If the obstruction was complete, the urine collected would be from the non-infective contralateral kidney and a false negative result would be obtained. A thorough culture screen for each patient to include blood cultures and a chest X-ray to highlight other potential sources of a raised WCC was not performed. Furthermore, patient co morbidities as discussed above that may influence the WCC were not taken in to account.

In conclusion, a significant proportion of patients presenting with renal colic will have an elevated WCC. In most cases, the observed WCC is unlikely to be the result of infection and immediate antibiotics should be withheld unless there other features present to suggest otherwise. Preliminary results from this study would indicate a significant and unjustified use of antibiotics in renal colic, but further work is required into this area to determine the actual significance of the raised WCC and the threshold count that would require intervention.
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